related to dietary (Perez-Escamilla et al., 2012) , physical activity (PA), and sedentary behavior (de Rezende, Rodrigues Lopes, Rey-Lopez, Matsudo, & Luiz Odo, 2014) , and television viewing (te Velde et al., 2012) .
Perceived self-efficacy (SE) is defined as "beliefs in one's capabilities to organize and execute the courses of action required to produce given attainments" (Bandura, 1997, p. 3) , and is central to behavior change according to social cognitive theory (Bandura, 1986) . Studies in adults have found SE to be a mediator of behavior change of PA (Ashford, Edmunds, & French, 2010; Williams & French, 2011) . SE has also been associated with healthy dietary habits in adults (Shaikh, Yaroch, Nebeling, Yeh, & Resnicow, 2008; Steptoe, PerkinsPorras, Rink, Hilton, & Cappuccio, 2004) . Parents play an important role when it comes to changing children's weightrelated behaviors (Weber Cullen et al., 2000; Ventura & Birch, 2008) . Several studies have found that parental SE (PSE) is associated with children's dietary (Bohman, Ghaderi, & Rasmussen, 2013; Bohman, Nyberg, Sundblom, & Schafer Elinder, 2014; Campbell, Hesketh, Silverii, & Abbott, 2010) , PA (Bohman et al., 2013; Bohman et al., 2014; Smith et al., 2010; Xu, Wen, & Rissel, 2015) and screen time behaviors (Campbell et al., 2010; Smith et al., 2010; Xu et al., 2015) . Bandura (1997) describes PSE as the beliefs that parents hold regarding their parenting capabilities to support their children in the development throughout the course of childhood, which may include encouraging, and limiting child behavior, and managing child misbehavior.
When developing scales to measure SE, Bandura (2006) suggests that items should be specific to the targeted domain of functioning. Instruments should also capture different aspects of the domain, over which individuals may exercise control, by including various items, for example, the domain obesity prevention may include items referring to promotion of healthy food and promotion of PA. Bandura (2006) also suggests that a response scale ranging from 0 to 10 is preferred in order for the instrument to be sensitive enough to capture differences in responses, and include challenging situations to reflect the respondents' efficacy to regularly perform the activities in everyday life and to mitigate ceiling effects. Several instruments to measure PSE for children's dietary, PA, sedentary, and screen time behaviors have been developed and tested in various contexts (Adkins, Sherwood, Story, & Davis, 2004; Bohman et al., 2013; Bohman et al., 2014; Campbell et al., 2010; Nelson & Davis, 2013; Taveras, Mitchell, & Gortmaker, 2009; West, Morawska, & Joughin, 2010; Wright, Adams, Laforge, Berry, & Friedman, 2014) . A number of methodological concerns can be raised regarding these instruments, which affects validity, reliability, and sensitivity (Bandura, 2006) . Several of the instruments have not been developed in accordance with guidelines for constructing SE scales (Bandura, 2006) with regard to specificity of items (Adkins et al., 2004; Bohman et al., 2014; Campbell et al., 2010; Taveras et al., 2009) , inclusion of enough items to reflect several aspects of a domain of functioning (Campbell et al., 2010; Taveras et al., 2009) , and sensitivity of the response scale (Adkins et al., 2004; Campbell et al., 2010; Taveras et al., 2009; Wright et al., 2014) . In addition, a number of the mentioned instruments have not been psychometrically evaluated using factor analysis (Adkins et al., 2004; Campbell et al., 2010; Taveras et al., 2009) , which is a common approach for assessing construct validity. When assessing criterion validity using correlations with child behaviors, most studies have exclusively used parentreported child behaviors, which may call into question claims of validity (Bohman et al., 2013; Campbell et al., 2010; Taveras et al., 2009; Wright et al., 2014) . Only two studies (Adkins et al., 2004; Bohman et al., 2014) have used objectively measured PA of children when assessing criterion validity. Furthermore, no instrument has been used exclusively with parents in disadvantaged settings.
This study aimed to evaluate the psychometric properties of an instrument to measure PSE for influencing children's dietary, PA, sedentary, and screen time behaviors in the home environment with parents in disadvantaged areas. Based on previous PSE scale development (Bohman et al., 2014) and the included items, a factor structure grouping items referring to promotion of healthy food, promotion of PA, and limitation of unhealthy food was hypothesized.
Method

Setting: The Healthy School Start (HSS) Trial
The HSS trial was school-based, although it targeted behaviors in the home environment and lasted for 6 months during preschool class (6-year-old-children; Nyberg, Sundblom, Norman, & Elinder, 2011) . It comprised three components: information to parents, motivational interviewing with parents, and classroom activities for children with home assignments to complete together with family. The program has been evaluated twice as a cluster-randomized trial with a wait list control group. During the first trial (Nyberg et al., 2015) , carried out from 2010 to 2011, a previous version of the PSE instrument was used (Bohman et al., 2014) . The present study is based on baseline data collected from August to September 2012 from the second HSS trial (Nyberg, Norman, Sundblom, Zeebari, & Elinder, 2016) carried out in three disadvantaged areas in Stockholm County, Sweden during 2012 and 2013.
Participants
The three areas targeted by the HSS intervention were suburban areas in Stockholm County, Sweden, with 20% to 30% lower employment, three to five times higher reliance on social welfare and with 20% less pupils who graduated from lower secondary school (9 years of schooling) than the national average (Ministry of Employment Sweden, 2012). These areas are specifically targeted by the government to support socioeconomic development (Ministry of Employment Sweden, 2012) . Parents in the HSS trial who responded individually to the PSE instrument were included in the study (n = 229 out of 378 possible). Written informed consent was collected from all parents and ethical approval was granted by the Regional Ethical Review Board in Stockholm, Sweden (2012/877-31/5).
Development of the Parental Self-Efficacy Instrument
The PSE instrument used in this study is a further development of the instrument (Bohman et al., 2014) used in the previous HSS trial, carried out in less disadvantaged areas in Stockholm County. Factor analysis of the previous scale yielded three latent factors related to (a) PSE for controlling children's unhealthy dietary and PA behaviors, (b) PSE for engaging children in healthy PA behaviors, and (c) PSE for arranging a positive meal pattern in children, with factor loadings ranging between .44 and 1. However, three items were omitted due to low factor loadings or lack of focus on the targeted domains. The remaining items were unspecific, for example, asking whether the parents can make sure that the child is physically active enough. In general, correlations with child behaviors were low and it was difficult to assess criterion validity of the third factor, as no child behavior corresponding to the factor had been measured. Internal consistency of the total of items was Cronbach's α = .88, and for Factor 1, α = .84; Factor 2, α = .86; and for Factor 3, α = .70. In the present study, we wanted to improve the psychometric properties of the scale and to simplify the language and the level of abstraction to facilitate comprehension of the items among groups with Swedish as a second language and with a low educational level.
The guidelines for SE scales suggested by Bandura (2006) and mentioned in the background, point out the necessity of items being domain-specific and sensitive, that response alternatives should be on an 11-point scale, that items capturing different aspects of a domain should be included and that items should include challenging situations, which in the case of PSE could refer to the parental capability to persist, in the face of obstacles, in facilitating a healthy behavior for the child. These guidelines were used in part in the development of the previous scale and more thoroughly in the development of the current scale. The domain targeted by both scales comprised parental prevention of overweight and obesity in their children, a broad domain of functioning comprising closely related activities concerning diet, PA, sedentary, and screen time behaviors. Using the previous instrument (Bohman et al., 2014) as a starting point, items corresponding to healthy (fruit and vegetables) and unhealthy foods and drinks (energy-dense foods and drinks with high sugar content), PA, sedentary, and screen time behaviors in the home environment were added or changed. In the current scale, items were made more specific and concrete in terms of time and amount in relation to the given behavior. Gradation of challenges was discussed during the development of the scale, but in order to reduce participants' burden, the inclusion of a list of challenges for each item was abandoned and a challenge was only included in Item 10. The hypothesized factor solution for the current instrument was somewhat different from the factors yielded by the previous instrument. This was a result of the change in items related to the third factor of the previous instrument. Items concerning atmosphere around meals and activity or arrangement of meals were omitted, as these aspects were not targeted by the intervention and no corresponding child behaviors were measured. Instead, items related to a specific amount of vegetables and fruits served, time spent in PA, or in front of a screen were added. To begin with, the current instrument comprised 20 items. After pilot testing the instrument with 11 parents of children in the first grade in the same areas, some adjustments were made; five items were removed, and clarifications, simplifications, and an addition of staple foods relevant to the target group were made. The final instrument consisted of 15 items ( Table 1) . As previously, parents responded to the current instrument on an 11-point scale where 0 indicated not at all certain and 10 indicated certain to a very high degree. Eight items were related to food intake and seven items were related to PA, sedentary, and screen time behaviors. All items began with "How certain are you that you can . . ." followed by the specific behavior. Items include, for example, "How certain are you that you can get your child to eat at least one fruit every day?" "How certain are you that you can limit your child to watch TV, DVDs, or play on the computer, smartphone, or tablet 2 hours a day at the most?" A practice item was included at the top of the instrument to facilitate understanding of how to respond to the items.
Measurements of Dietary, Physical Activity, Sedentary, and Screen Time Behaviors
Children's dietary behaviors were measured using the parent-proxy Eating and Physical Activity Questionnaire (EPAQ; Bennett, de Silva-Sanigorski, Nichols, Bell, & Swinburn, 2009 ) covering staple foods and drinks characterizing healthy and unhealthy diets. The questionnaire has been validated in an Australian context using 24-hour recall with parents of 2-to 5-year-old children with correlations ranging between r = .57 and .88 (Bennett et al., 2009) . In the present study, parents were asked to recall their child's intake of crisps/cheese doodles, sweets/chocolate, ice cream, cakes/ buns/cookies, fruits, vegetables, soft drinks, and flavored milk in the home environment (before and after school) during the previous weekday (Monday-Thursday). The parents indicated the child's intake on a 7-point scale corresponding to number of servings (for food items: 0, 0.5, 1, 2, 3, 4, and 5 or more servings and for drink items: 0, 1, 2, 3, 4, 5, and 6 or more servings). The EPAQ was translated into Swedish by a nutritionist who was also a member of the research team. The translation was reviewed by a professional translator. The questionnaire was subsequently pilot tested by 11 parents of children in the first grade in the study areas, and then adapted to a more basic level of the Swedish language to suit parents with lower levels of proficiency in Swedish. In order to capture food patterns, aggregated variables of the EPAQ items indicating unhealthy foods (crisps, sweets/chocolate, ice cream, cakes/buns/cookies), healthy foods (fruit and vegetables), and unhealthy drinks (soft drink, flavored milk and fruit juice above one serving) were constructed as described previously (Nyberg et al., 2016) .
Children's screen time (TV, video, DVDs, computer or TV games) behavior was also measured using the EPAQ, where parents were asked to indicate their child's screen time at home in minutes the previous weekday (Monday-Thursday).
Children's PA and sedentary behaviors were measured as time spent in moderate to vigorous activity and as time spent sedentary using accelerometry (GT3 X+, Actigraph, LLC, Pensacola, FL). Among children, the Actigraph has presented intrainstrument reliability with an intraclass correlation value of .87 for 7 days of monitoring. Validity testing against doubly labeled water in 9-year-old children has rendered correlations between r = .39 and .58, for all energy expenditure measurements and test against observations in 4-year-old children have shown correlation of r = .87 with observed PA (de Vries, Bakker, Hopman-Rock, Hirasing, & van Mechelen, 2006) . Children were instructed to wear the accelerometer on the hip during all time spent awake for 7 consecutive days, except for time spent in water. Accelerometer data were analyzed using the software ActiLife Data Analysis, version 6.5.2. PA was calculated for the whole week and during weekends, and was assessed between 7 a.m. and 9 p.m. Children in the study provided 500 minutes or more of activity registration per day for a least 2 days, including a minimum of 1 day during the weekend. Sequences showing 10 or more consecutive minutes of zero counts were defined as nonwear time and subsequently excluded. The epoch length was set to 15 seconds. Sedentary intensity was defined as activity <100 counts per minute (Ridgers et al., 2012) , and moderate to vigorous intensity was defined as activity >2,000 counts per minute. The threshold for moderate intensity corresponds to a walking pace of about 4 km/hour (3 METS) in children (Trost et al., 1998) .
Data Analyses
Data were analyzed using SPSS version 22.0.0 (SPSS Inc., Chicago, IL, USA). The Kaiser-Meyer-Olkin measure of sampling adequacy was used to assess factorability of the items (Tabachnick & Fidell, 2013) . Normal distribution and linear associations between items were explored. Multivariate outliers were assessed using Cook's distance (Tabachnick & Fidell, 2013) . Exploratory factor analysis (EFA) and correlation between derived factors, the total scale, and child behaviors was used to assess construct validity. EFA was chosen over principal component analysis, as the aim of the study was to derive theory-based latent factors of the PSE instrument (Tabachnick & Fidell, 2013) , and not to detect patterns to reduce data. Factors were extracted based on Eigenvalues >1 and amount of explained variability in the data indicated by the scree plot. The maximum likelihood method was used for factor extraction where items with factor loadings >.40 were included in the final analysis.
We hypothesized high correlations between factors since the behaviors related to diet, PA, sedentary, and screen time included in the targeted domain are closely related to each other. A test of factor correlations using extraction with oblique rotation revealed factor correlations >.3 (correlations between .512 and .565). Therefore, we chose oblique rotation (promax) in the EFA (Tabachnick & Fidell, 2013) . Internal consistency was assessed by Cronbach's alpha for the entire instrument and per factor. Criterion validity was assessed through correlations between the sum scores for each factor and total sum score for all factors as well as for children's dietary, PA, sedentary, and screen time behaviors. Spearman rank correlations were used for variables deviating from the normal distribution, and measured on an ordinal scale (diet); and Pearson correlations were used for normally distributed variables measured on a ratio scale (PA, sedentary, and screen time). The level of significance was set to .01 as multiple correlations were undertaken, and to distinguish possible patterns of correlations between factors and behaviors.
Results
Of the 378 responses by parents, 57 were excluded due to parents responding as a couple, which made it impossible to discriminate individual PSE. Furthermore, 92 parents were excluded as they failed to respond at all or only responded in part. The 149 excluded parents did not differ from the 229 included ones with regard to sex of parent or child or proportion of parents born outside the Nordic region, but a significantly smaller proportion of the excluded parents had a high education (p = .03), and a significantly larger proportion of the children were overweight or obese (p = .02). Of the 229 included parents, one parent per child responded to the questionnaire of whom 183 were mothers and 46 were fathers. Of the parents, 47% had completed secondary school or less and 78.6% of parents were born outside of the Nordic region with Iraq, Eritrea, Somalia, Iran, and Turkey as the most common countries of birth. Regarding the children, they all attended preschool class, their mean age was 6.3 years ranging from 5.8 to 7.1 years, 51.5% were girls, and 23.6% were overweight or obese according to the International Obesity Task Force cutoffs (Cole & Lobstein, 2012) , with weight and height measured by the research groups. Regarding the children of the 229 responding parents, 63.8% had eaten one serving or more of unhealthy foods (crisps, cookies, ice cream, or sweets) and 79% had eaten two servings or more of fruits and vegetables at home the previous weekday. Regarding PA, 82.3% of the children were active in moderate and vigorous intensity for at least 60 minutes per day on average, which is the recommendation regarding PA for children (Janssen & Leblanc, 2010) . Variables for PA in vigorous, moderate, and sedentary activity during the week were normally distributed with ranges of 2.9 to 61.0, 27.7 to 108.0, and 181.0 to 412.0, respectively. Item 14 had low communality (.14) and loaded <.40 to a factor. Therefore, it was omitted from the analysis. Item responses were approximately normally distributed, with skewness ranging from −0.30 to 1.95 and kurtosis ranging from −0.84 to 3.22. Means for the items ranged from 6.03 to 8.75. Maximum endorsement frequency was 62.9% (Item 2). Linearity between items was acceptable and no multivariate outliers were found. The value for Kaiser-Meyer-Olkin was 0.853, indicating the factorability of items.
Three latent factors were extracted as they rendered eigenvalues >1 and explained most of the variability in the data as indicated by scree plot. The factors were interpreted as follows. Factor 1: PSE for promoting PA (Items 9-12 and 15), Factor 2: PSE for limiting intake of unhealthy foods, unhealthy drinks, and, screen time (Items 3-5, 8, and 13), and Factor 3: PSE for promoting intake of fruits and vegetables (Items 1, 2, 6, and 7), which is mainly in line with the hypothesized factor structure. The factors and factor loadings are presented in Table 1 .
Reliability
Internal consistency was good for the total of items (α = .87) and for Factor 1 (α = .81), and acceptable for Factors 2 (α = .79) and 3 (α = .77).
Criterion Validity
Correlations between the factors and behaviors related to intake of fruit and vegetables, PA, and intake of unhealthy foods, and drinks, and screen time are presented in Table 2 . Factor 1, PSE for promoting PA, did not correlate significantly (p > .01) with any of the objectively measured PA behaviors. Factor 2, PSE for limiting intake of unhealthy foods, unhealthy drinks, and screen time, correlated significantly (p < .01) with all of the measured unhealthy dietary behaviors (r s = −.19 to −.29) except for intake of cookies. Factor 2 also correlated significantly (p < .01) with screen time (r = −.29). Factor 3, PSE for promoting intake of fruits and vegetables, correlated significantly (p < .01) with these behaviors (r s = .26-.39). The total sum score correlated significantly with intake of unhealthy and healthy foods, crisps, ice cream, sweets, fruits (r s = .18 to −.26), and screen time (r = −.28).
Discussion
Our results suggest that in disadvantaged areas, the instrument to measure PSE for children's weight-related behaviors has good construct validity, with a meaningful factor structure and correlations with children's dietary and screen time behaviors but not with objectively measured PA. The instrument also presented acceptable to good internal consistency regarding children's dietary, PA, screen time, and sedentary behaviors.
The rotated factor structure yielded by the EFA was in overall agreement with the hypothesized solution, four to six items loaded onto each factor, and all items loaded exclusively onto one of the three factors and thus contributed to the PSE measurement of the targeted domains. Also, the factors were theoretically meaningful and referred to PSE within the targeted domain in a comprehensive way. Correlations between factors, the total scale, and child behaviors were in the expected direction where positive correlations were found between healthy dietary behavior and negative correlations were found with unhealthy dietary behavior and screen time. Altogether, this supports construct validity of the scale. The second factor concerned limiting unhealthy foods, drinks, and screen time, which was not in line with the hypothesized factor structure. However, as the domain of parental prevention of overweight and obesity in their children is broad and complex it may not be surprising that parental restriction of children's unhealthy behaviors, regarding both food and screen time, are highly correlated. Item 14 was omitted from the analysis due to a factor loading <.40 and a low communality. The item loaded on the factor 1; PSE for promoting PA. Excluding the item did not affect the factor structure overall or factor 1 in particular. Five remaining items loaded on Factor 1 with loadings between .599 and .801, contributing to stability of the factor. In comparison with the previous instrument (Bohman et al., 2014) , the current one yielded a similar factor solution regarding PSE for limiting intake of unhealthy foods, drinks and screen time (Factor 1), as well as PSE for promoting PA (Factor 2). The third factor, PSE for promoting intake of fruits and vegetables, was not found in the previous instrument, which is probably due to the change in items. Also, the current instrument presented factor loadings, internal consistency and correlations with behaviors that were somewhat lower. No significant correlations were found regarding objectively measured PA or sedentary behaviors in the current study, whereas a trend (p = .02) was found between the factor related to PA and objectively measured PA during the week in the previous study (Bohman et al., 2014) . Despite the lower values, the current instrument demonstrates a stable factor solution, acceptable to good internal consistency, and criterion validity for dietary and screen time behaviors. As items in the current instrument are more specific than in the previous one, the current instrument may be more useful, but may benefit from including challenging situations in the items, especially regarding PA behaviors, in order to discriminate variability among responses. In addition, the scale could be refined with regard to wording of items to facilitate comprehensibility for persons with a lower proficiency in Swedish.
Apart from our previous study (Bohman et al., 2014) , only one other study has measured children's PA objectively in relation to PSE. Adkins et al. (2004) found significant correlations between children's PA and PSE to get their 8-to 10-year-old daughters to be physically active or be physically active with their daughters. However, the PSE items were rather unspecific in their formulation, for example, "Can get your daughter to go for a walk with you?" the response scale was narrow ranging from 1 (very hard) to 4 (not hard at all), and the items referred to difficulty perceived by the parent rather than the parents' confidence, which indicates construct confusion. Furthermore, in the study by Adkins et al. (2004) , PA was measured during afterschool hours when the child was hypothesized to be most active. There could be several explanations for the lack of significant correlations with objectively measured PA in our study. First, PA was measured during the entire day (for 7 days), including time when the child was less active, and time spent in school where parents have little influence. Since significant correlations were found regarding behaviors measured in the home environment, diet and screen time, this may indicate that it is important to limit measurements of child behaviors to only include times during which parents can have an influence, when studying PSE. For PA, it could comprise after-school hours spent with the parent or weekends. Second, a majority of the children (82.3%) reached the recommendations for PA. On the one hand, this may impede findings of significant correlations with the factor. On the other hand, there was variability in the variables for PA and time spent sedentary favoring the possibility of detecting significant correlations. Notably, although items were more specific in the current instrument, only one included an impediment (Item 10). Bandura (2006) advises building challenges or impediments into the items to increase the sensitivity of the instrument. More extensive inclusion of challenges, and perhaps also behaviors corresponding to high PA levels, might be needed to detect correlations between PSE with PA and sedentary behaviors in children with a satisfactory level of PA.
Strengths and Limitations
Strengths of the study are that the instrument was developed in accordance with most of Bandura's recommendations for scale development (Bandura, 2006) and the use of objective measures of children's PA behaviors. A limitation of this study is the moderate sample size, which may influence the reliability of the estimates (Tabachnick & Fidell, 2013) . Sample sizes vary according Tabachnick and Fidell (2013) , where high factor loadings and distinct factors request a smaller sample size whereas lower factor loadings or few factors with only two to three items per factor may request a sample size of 300. Another limitation constitutes the moderate response rate, where 91 parents were excluded as they failed to respond to the entire scale and 58 parents/couples were excluded as they responded together. Also, among the excluded families fewer of the parents had a high education and more of the children were overweight or obese which might indicate response bias and that the scale was not sufficiently adapted to the target group. Although there were no differences regarding the proportion of parents born outside the Nordic region between the included and excluded parents in the study, it is possible that the items may have been difficult to understand for some of the parents. A further refinement of the items may be needed to increase response rates. A further limitation is the reliance on parent-reported dietary and screen time behaviors of the children, which may have resulted in an overestimation of the criterion validity regarding Factors 2 and 3.
Conclusion
The instrument evaluated in this study demonstrates good construct validity and acceptable to good internal consistency regarding dietary, sedentary, and screen time behaviors, and partly regarding PA behaviors. Correlations were found regarding parent-reported child behaviors but not for objectively measured PA. After further refinement with regard to PA behavior and inclusion of challenging situations, the instrument may be useful in parental support interventions aiming at prevention of child overweight and obesity, particularly in disadvantaged settings.
